To a cooled (0 ºC) solution of (Z)-allylic alcohol 10 (1.231 g, 6.024 mmol) in DMSO/CH 2 Cl 2 (1:10, total 33 mL) were added sequentially SO 3 •pyridine (2.876 g, 18.07 mmol) and diisopropylethylamine (DIPEA) (3.15 mL, 18.07 mmol). After being stirred at the same temperature for 5 h, the reaction mixture was quenched with saturated aqueous NaHCO 3 . The layers were separated, and the aqueous layer was extracted with CH 2 Cl 2 .
 7, 130.0, 63.3, 46.5, 34.7, 30.2, 29.0, 25.9; HRMS (ESI) 
Preparation of Diol 3
To a cooled (-78 ºC) solution of dithiane SI-1 (513.0 mg, 2.51 mmol) in HMPA/THF (1:10, 14.0 mL) was added dropwise t-BuLi (4.1 mL, 1.7 M in pentane, 6.97 mmol), and the resulting mixture was stirred for 5 min before aldehyde 9 (0.60 mL, 4.88 mmol) was added. After stirred at -78 ºC for 30 min, the reaction mixture was quenched with saturated aqueous NH 4 Cl and diluted with Et 2 O. The layers were separated, and the S3 aqueous layer was extracted with Et 2 O. The combined organic layers were washed with brine, dried over anhydrous Na 2 SO 4 , and concentrated in vacuo. The residue was purified by column chromatography (silica gel, hexanes/EtOAc, 1/1) to afford diol 6 (583.0 mg, 76%) as a colorless oil:
1 H NMR (400 MHz, CDCl 3 ) δ 5. 68-5.61 (m, 2H) 0, 129.4, 72.0, 63.5, 59.0, 34.0, 32.0, 30.3, 27.7, 27.5, 26.2, 25.2, 24.6, 22.8, 14.3 
Tandem Oxidation/Oxa-Michael Reaction of Primary Allylic Alcohol 3
To a solution of diol 3 (29.4 mg, 0.097 mmol) in CH 2 Cl 2 (10.0 mL) was added MnO 2 (337.3 mg, 3.88 mmol) at room temperature. After being stirred for 16 h at the same temperature, the reaction mixture was filtered through a pad of silica gel (EtOAc only) and concentrated in vacuo to afford a mixture of 2,6-cis-and 2,6-trans-tetrahydropyrans 4 and 5 (58%, dr = 1.5:1 or 1.5:1, the relative stereochemistries of 2,6-cis-and 2,6-transtetrahydropyrans 4 and 5 were not determined)
Preparation of Alcohol 8
To a cooled (0 ºC) solution of (Z)-allylic alcohol 10 (2.20 g, 10.76 mmol) in CH 2 Cl 2 (100.0 mL) were added sequentially DMSO (4.6 mL, 64.56 mmol), SO 3 •pyridine (5.136 g, 32.28 mmol), and diisopropylethylamine (DIPEA) (5.6 mL, 32.28 mmol). After stirred at room temperature for 24 h, the reaction mixture was quenched with saturated aqueous NaHCO 3 . The layers were separated, and the aqueous layer was extracted with CH 2 Cl 2 .
The combined organic layers were dried over anhydrous Na 2 SO 4 , and concentrated in S4 vacuo. The residue was employed to the next step without purification. 
Preparation of Diol 12
To a cooled (-78 ºC) solution of dithiane 8 (643.4 mg, 2.768 mmol) in HMPA/THF (1:10, 33.0 mL) was added dropwise t-BuLi (4.9 mL, 1.7 M in pentane, 8.33 mmol), and the resulting mixture was stirred for 5 min before aldehyde 9 (0.68 mL, 5.536 mmol) was 
Preparation of 2,6-cis-Tetrahydropyran 6
To a cooled (0 ºC) solution enone 7 (168.0 mg, 0.508 mmol) in THF (25.0 mL) was added KOt-Bu (0.51 mL, 0.1 M in THF, 0.051 mmol). After being stirred for 1 h at room temperature, the reaction mixture was quenched with saturated aqueous NH 4 Cl and diluted with Et 2 O. The layers were separated, and the aqueous layer was extracted with
S6
(silica gel, hexanes/EtOAc, 10/1) to afford 2,6-cis-tetrahydropyran 6 (140.0 mg, 83%) 
Preparation of Acetal 13
To a solution of the ketone 6 (73.1 mg, 0.22 mmol) in toluene (2.5 mL, 0.10 M) was added ethylene glycol (0.12 mL, 2.21 mmol). The reaction was refluxed with Dean-Stark.
After stirred for 4 h, the reaction mixture was quenched with NaHCO 3 and diluted with 75.3, 64.8, 64.7, 53.5, 42.6, 36.7, 31.7, 31.2, 30.4, 30.3, 26.4, 26.1, 25.7, 25.2, 22.7, 14 
S7

Preparation of Ketone 14
To a solution of acetal 13 (32. 2, 110.9, 82.9, 73.0, 64.9, 64.8, 42.2, 37.7, 32.9; 31.7, 30.5, 29.8, 25.1, 22.6, 14.1, 8.2 . To a cooled (-78 °C) solution of ketone 14 (19.7 mg 0.07 mmol) in the methanol (3 mL, 0.023 M) was added NaBH 4 (2.6 mg, 0.07 mmol). After being stirred for 10 min at the same temperature, the reaction mixture was quenched with saturated aqueous NaHCO 3 and diluted with EtOAc. The layers were separated, and the aqueous layer was extracted with EtOAc. The combined organic layers were washed with brine, dried over anhydrous 1, 82.0,73.8, 70.7, 64.80, 64.78, 42.4, 33.4, 32.6, 32.2, 31.9, 30.4, 25.2, 22.8, 14.2, 8 .2.
Preparation of Alcohol 15
Preparation of Decytospolide A (1)
To a solution of an inseparable 7:1 mixture of alcohol 15 and its isomer (18.1 mg, 0.06 mmol) in THF/MeOH/H 2 O (2:2:1) (2.5 mL, 0.025 M) was added PTSA (1.2 mg, 10 mol%). After being stirred for 8 h at 40 °C, the reaction mixture was quenched with saturated aqueous NaHCO 3 and diluted with EtO 2 . The layers were separated, and the aqueous layer was extracted with Et 2 O. The combined organic layers were washed with brine, dried over anhydrous Na 2 SO 4 , and concentrated in vacuo. The residue was purified by column chromatography (silica gel, n-hexane/EtOAc, 3/1) to afford decytospolide A 7, 82.1, 74.1, 70.5, 48.4, 37.2, 33.0, 32.1, 31.9, 31.4, 25.1, 22.7, 14.2, 7.7 
Preparation of Decytospolide B (2)
To a cooled (0 °C) solution of decytospolide A (1) (5.4 mg, 0.02 mmol) in CH 2 Cl 2 (1 mL, 0.02 M) were added pyridine (0.013 ml, 0.17 mmol), acetic anhydride (0.006 mL, 0.067 mmol) and DMAP (1 mg, 0.008 mmol). After being stirred at the room tempurature for 2.5 h, the reaction mixture was cooled to 0 °C, quenched with aqueous NaHCO 3 , and diluted with Et 2 O. The layers were separated, and the aqueous layer was extracted with Et 2 O. The combined organic layers were washed with brine, dried over anhydrous Na 2 SO 4 , and concentrated in vacuo. The residue was purified by column chromatography (silica gel, n-hexane/ethyl acetate, 2/1) to afford decytospolide B (2) as a yellow oil (5.7 mg, 90%):
1 H NMR (400 MHz, CDCl 3 ) δ 4.37 (ddd, J = 10.0, 10.0, 2.0 Hz, 1H), 3.80-
